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PltlSCIPITATION. 

[Expressed i i i  iitches mid hioidredths.] 
The distribution of rainfall owr  the Uiiitocl States and 

C:uiada for Jnne, 1886, as determined from t81ie reports of about 
seven hundred stations, is exhibited 011 chart iii. 

The precipitation of .Jaly, like that of June, is very iinequally 
clistribnted and tlie areas of excesses and deficiencies nearly 
coincide wi th  tliosu of the latter inontli. Tlio rainfall of the 
mouth is very small in the valleys of the Missinsippi, Missouri, 
a n d  Ohio rivers, especidly large deficiencies occurring in Iown, 
Illinois, Missouri, Xobrnska., and Indiana, prodiicing in those 
s ta tes  very sorere drought.s, :IS will be seen by roference to the 
matter  under tho lie~adiug of “Drouglit” in this REVIEW. In 
New England, New York, Penusy lvmi ,  the Lake region, Texas, 
N e w  Nexico, and Arizona, the r;i,infall is also below tlie normal. 

The area over which mi excess of rainfall occiirs is compara- 
tively small, comprising in the East, Marjla.nd, the South At- 
lant ic  states, Florida and the soutliern part of the east Gulf 
s ta tes  ; in the West, the Pacific coast region. 

The following aro 8omo of tho mo8t marked departures from 
t h e  normal precipit:ition a t  Signal Service stntious : __-__ .. -. ........ .... - .- ._ .- - - . - .. . .  -. . - . ....... - 

Below iiorninl. 
.. ........ . . . . .  

Iaclrer.  ........ ............. ....................... Fort S111qdy. Iiidlnn Torr1 
Wllmlngtun, Nurtli Carollna 14.91 O l i l i i h  Nubranks 
Jncknonvlllo, Flurldn 
Wnsliliigtoli City 
smit l ivl l le ,  North Cnrulinn 6.12 : Diibiiiloe, IUWR 

........................ ..... ............... ................ ............ ................. 

11 Above normnl. 
- 

. Ilrclles. 

9% I Loiivenwortli, Knuaue 

5 46 I D ~ U  nioirlon IOWIL. 
3:76 Kcoknk, ldwn 
3 . 1 3  ij suint L u u h  Miasuiiri ....... 
3.12 :. L n  Crowe, Waconaln ....... ...... ...... 3.10 j /  Dnvoiiporl, Iown ............. 

In  tlie followiug- table aro sliown, for the several geographi- 
cal  districts, tlie normal precipitiatiou for July ; t h e  avorage 
for July, 1856, and the excess or doficieucy as compared with 

3.62 ~ 6.30 
2.43 ............... 
2 . 0 0  ............... 
2.50 ~ ............... 
......... 7.95 
2.80 6.47 
2.16 ................ 
2.28 ................ 

I 

2.41  7.83 

2.93 I ...... ” ....... 2.18 ! 7.43 

I 

2.20 I... ........... 
2.77 I ............... 
2.05 ; ............... 

I ..... 
13 
30 
30 
26 

8 

..... 

........ 6.75 
2 . 2  ............... 
2.20 ............... 
2 . q  ............... 
2.50 : ............... 
2 . 0 0  1 6.28 
2.00 ................ 
2.18 ............... 
3.39 1 8.70 
2.30 8.40 
2.35 ................ 
2 . q  I 7.40 

7.26 

2.84 i ..... ” ........ 
........ 1 6.31 

............... 
2.00  ............... 
2.13 6.24 
2.23 ............... 
3.8s  6.23 
2.40 6.21 
2 . 6  6.06 
2.20 ............... 
2.02 ............... 

2.04 I ............... 
2.48 I 8.6.1 I’ 
2.35 8.63 ‘ 1  the  normal : 

Aaerage precipitation for July. . 
........ ........ - 

I Avurngo fur J u l y ,  
Blgnul-Servlco ob- j aervntiona. Coliiparlaon of 

Joly,  I& 
wi th  tlieevor! Diatrlcta. 
ago forseveral 
years. 

. . . . . . . . . . . .  

Blldillo slope ............................................................... 3.27 
Soiitlicrti alopo ............................................................ 3.30 
Sou the rn  plntonl! 
Nlddlo plalcou ........................................................... 
Nlortliwn plntcnu ........................................................ I 

?diddle I’aciflc Conat rOg~ll1l. ......................................... I 
South I’nclflc const reglori ............................................ I 

....................................................... 1 ::it 
Nortli l’nclflc coast reglon ........................................... t ::22 

0.01 
0.07 

I1ro11u. 

8.72 
10.91 
4 . q  
2.38 

4.13 
3.20 
2.09  
I .42 
2.64 
0.78 
0.S 

0.94 
1 .w 
I .06 
0.74 
o .30 
0 . 1 1  
I .a2 
0.08 
0.W 

::& 

3.22 

Ii lchu.  
-1.21 

$2; 5.21 

5% - 0 . 6 3  

-1.17 
-1.M 
-1.94 
--O.gc 
-3.je 
-4.14 -0.ss 
-1.58 
-2. 24 
-1.4s 
-0.05 

. 0 2  

.... .............. ............... .............. 
............ 

............... ......... ............... ............. 
2.04 ................ ............ 
2.75 ................ Clutrlratoii ......... I 
2 . p  I ................ I Allcridnlo ............ 

Table of excessive and greatest niotithly precipitutioti f o r  July, 1886. -- 
Lnrgost 

1110ntl11y. 

Anloutit. 
-. .... _ 

6.37 
* ............. 

1)nto. i - - 

S t H t l O I I .  

A n i t  
- 

2 . 0 0  
2.07 
2.M 
2.50  

3.36 

3.16 

.............. 

.............. 
........... ..... _- 



156 MOXTHLY WEATIIISR REVIEW. JULY, 1856. 
~ -- __ . ..................... 

DEVIATIONS FROM AVERAGE PRECIPITATION. 
The following table sliows, for certain stations, as reported 

by voluutwy observers, the average precipitation for the inonth 
of July for R series of years; the precipitation for July, 1886; 
and the departures from the average : 
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Culifo,,riu.-Sucrnnieiito: the only raiiif'ullu in July during tlic lust twellty 
years were 0.21, in 1876, and 0.003, in 1880. 

IUinoiy.-Aiiiiri, l!nioii county : the grcutest July rniiifnll during the pLqt 
eleven yenrs wux 11.09, in 1H7.3; the lenst occurred iii 1880, when 1 1 0  rniii fell. 

Rilej, ?ticHenry county : the totnl rninfnll for the I n o n t h  is less tlinii that  of 
nny .July diiriiig the pnqt twenty-five years. 

hdia~ru.--I,ognus wrt, Cuss county : the rniiifull of' July, 1869, 13.10, is 
Kreater thun thnt 01' niiy July in tlic lust thirty-one ycnrs, md that of July. ., is(;:%, o.!~;, is less. 

Vevnv, Switzcrlund couuty: the total ruiiifnll of July,  1x74, 9.80, is tile 
erenteyi. mid thnt of Jiilv, 180!1. 0.!)0. is the lenst, tllnt 1111s f i t l l e~~  i n  m y  JUlv 

- . I  

auriiig the pust tweiity-o& yenrs. 
loiou.-Moiiticello, Joues county : the greutest July wiufull during the paat 

thirty-tliiec yenrs was lo.!%, in 1883 ; Icust, 0.60, iii 1874. The totnl roilfall 
for .June rind .July, 188(;, 2.04, is the lcwt thrit has fnllen in tliose nioilths 
during the pnst thirty-three yenrs. 

~u,isnv.--Wellingtoti, Sumner county: during the lnst eight yenrs the great- 
est July rninfull occurred in 18W, 6.64; lekqt iu 1884, 1.89. 

Nury~cl,cd.-Fall~toii, Hniford couuty: the ruinfull of the nionth 10.03, i y  
&renter tlinii that of uiiy .July in the past fifteen yenrs; the lewt JuIy rninfall 
i n  tlirit tinir occurred i n  1881, 1.42. 

Nem York.-l'alcrrno, Oswe o county: during the. lust thirty-three yeam 
the Irirgeqt Ju ly  rainfnll occurre8 iii 1874, 6.60; the least in 1882, 0.64. 

Ohio.--WesturviIle, Franklin county: the greatest July rniiifall in tlie post 
twel\e 1e1iw was !).70, i i i  1876; least, 1.38, in 1880. 

I'a&.-New Ulm, Austiii county: during the pust fifteen yenrs the lnrgest 
July ruiiifiill occurred in  1878, 14.38; the lcust in 1884, when lloilc fell. 

$'irgi~riu.-l)ule Ihterprixe, Itockiiighuin county: during the past six yeam 
tho Inrgeqt ,July rairifnll occurred in 188'2, 6.84; tlie lenst i u  1888, 1.13. 

Variety MiIh, Nelsoii coiiiity: the Inrgest Ju ly  precipitntioii in the past 
eight yenrs occiirred in 1880, 5.12; least in 1885, 1.68. 

SNOW. 
&low fell during tlic month a t  Pike's Peak, Colorado, ou the  

Sth, 31st, and 2'3th; total amount of uunielted snowfall, 4.4 
inches. Snom also fell :It Molllit Wilslliligtoli, NCW Hainp- 
shire on the 23t1, i\lnount, 0.1 incli. 

HAIL. 
S;iirit Piii i l ,  Miiiiiesota : a t1is:wtroiis Iliiil :ind wind stornl 

passed orer Swift ;iud Browri counties on the night of the 
&Dtti. In Swift coulity iIbout SC,\'CII tllousitnd ; L C ~ C R  of' grain 
were completely destroyetl and I U ; L I I ~  Iious~s badly damage(1. 
Nuineroux trees \vert? b l o \ \ ~  ~ O W I I  a1it1 1 n . z ~ ~  itIiimd8 killed. 
At Sleepy 15x0, i n  Brown couiity, nenrly every Iionse in tile 
to\vll was moved froin itx fountlation by tho high wind, ;111d 
crops of :ill kiiitls i n  the surrounding country were badly i l l -  
jured ; wheat being bcateii to the ~roi i i i t l  ant1 corn broken 08, 

K:tnk;ilree, K:inltakee eoiiiity, Illinois : oil the night of' tile 
9-10tll i~ very severe hail storm 1)ilssetl over a section of col~ll- 
try toil miles southwest o f  this p l ~ e ,  tho hail-stones wore 
large :inti fell over iln extensive  are:^ of country in wlricli crops 
were almost completely destroyed. Corn, six feet high, wag 
broken OK close to tlie ground, gviss and oats wero cut or 
beaten to the ground. All tlie windows on the north Ride of 
builtliiigs, i n  the track of' the I;)torln, wore broken. I h r i n g  
the storin liigli wind itlid intense liglitniiig 1)revttilcd. se\v- 
eritl Iiouses a i d  barns wwo nllroofed and coIisitleritb1~ darnage 
was done to fencing. 

J)ixon, Lee county, Illinois : a severe thnndor-storm, ~iccom- 
pikuied by Iie;~vy hail, pasxed tlirough this coiinty on the night 
of' the 11-12tl1. Great clniniige w a s  (lone to crops of all kinds, 
especi:illy to fruit. 

Wabitxli, Wabash coiiiity, lndiana : :in CxtCnsiVC mid clam- 
sgiiig rain :uid hail storm visited this 1)liIce and tlio acl.joiiiing 
coulltry on the afternoon of the 12th. Fruit trees \rere 
strippet1 of leaves niid fruit by hail, and fences were b l o i v ~  
down. The hail fell to the tleptli of several iiiclies, iiud did 
great tlamagc in tlic coiintry to growing crops, principally to 
corn aut1 oats. Tlie storni was about three Iililes wide and 
trevellcd toward the southetast. 

Clevela~ld, Ohio : :I heavy rain storm visited this city on the 
13th alld would liave h e n  of great value to crops and other 
\qptutioii  except for the accompanying hail, mliich fell with 
great force for ten minutes. Tlie hail-stones were very large, 
Yome being reported thrce inches long, a i d  did cousicleruble 
damage to garderis in tho suburbs. All over tho  nortlioru part 
of t!ie state the storm was of unusual severity, aud reports 
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Nelxwt of hail s to~ms  for the eionth of July, 1880, by Liezit. J .  P. Fidey ,  Signal Corps, U. S. Aritiy, Assistant. 
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show great dnniage to crops caused by tlrc hail and lienvy 
wind, and to buildiugs from lightniug. In Shelby tou build- 
ings wero struck, several barns were burnod, mid dwelling 
houses shattered. 

Randolph, Chattaraugus county, New York : a destructive 
hail storm occurred liere on tho afternoon of the 13th, doing 
great dainsge to crops and fruit, and breakiiig many windows. 
The hail fell in large quantities, covoring the hills near the 
vilhge with ice. The damago to crops amounted to several 
tliousaiid dollars. 

Joilot, Will county, Illinois : a very heavy wind, hail, atid 
rain storm occurred here on tho aftornoon of the 13th. The 
wind blew ft g d e ,  and the grouud wrzo cornpletoly covered with 
hail; the stones wore very large aiid did much damage to cow. 

Detroit, Michigltn : a severe thunder-storm, ncconipanied by 
hail, p:issod over this place ou the 13th. The bail-stones were 
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large, and cut down coru and othor vegetation, while leaves 
nnd branclies were stripped from trees. Several structures 
were struck by lightuiug and two barns mere burned. 

Harrisouburg, Rockinglimn county, Virginia : a severe hail 
storm passed over this place about noon of the 14th. Hail- 
stoiies fell a.8 large as hickory nuts, aiid did much damage to 
growing crops. 

Milton, Chithuden county, Vermont: a heavy hail storm 
occurred in this county on the 18th. A t  this place i t  m a s  very 
destructive to crops. Much damap was done to fruit, trees. 

Winclioster, Virginia : R destructive hail storm occurred near 
this placo ou the afternoon of the 18th. The track of the storm 
was about nino miles long and about half 8 mile wide, within 
this area vogetation suffered great damage from hail-stones, 
which mere nbout the size of walnuts. 

Norridgewock, Somerset county, Mniue : a 1ie;n-y hail and 
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wiiitl storm passed over Madison and tliie place on the 19th. 
The hail-stones were as large iis hen’s eggs, and were clestruc- 
tive to corn and other crops. 

Sharpsburg, Allegliaiiy county, Pennsylvania : on the 28~1, 
at 7.30 p. ni., an uiiusually heavy hail storm occurred at De 
Haven Station, on the Pittsburg and Western RaiIrontl. 

Orilfton, Walsli county, Dakota : on the afternoon of the 
34th ;I disastrous tliuntler :ind hail storin passed over this vi- 
cinity. The storni trarelletl eastward, and from Saint Thomas 
across the Red River into AIiunesota, it passed over ail area 
five miles in width and thirty i n  length. Within this space 
hail-stones fell :LS large as hen’s eggs mid were uuusually de- 
structive. The wheat crop on 250,000 acres is reported to have 
beeu entirely destroyed, leaving m:iny farmers destitute. Sov- 
era1 persons were severely injured. 

Saint Vincent, Mii~nesota: :I very heavy thunder-storm, 
accompanied by rain and hail, oecnrretl liere on t t e  :bfternoon 
of the 24th j serious injury w:is sustained by nll kinds of vege- 
tation. 

Wilrren, Marshall county, Minnesota : this county was  
visited by a destructive hail-storm ou the night of the 2625th. 
The storm commenced at t h e  town of Argyle, and passed over 
the towns of Middle River, Alma, Toldol, and Comstock. Eail 
as large as hen’s eggs fell for about twenty minutes, deetroy- 
ing grain and breaking windows. It is reported that 25,000 
acres of grain mere dostroyed in the vicinity of Mayville. 

Sharon, Mercer county, Pcnnsy1rani:t : 011 the afternoon of 
the 29th a tlestructire hail Rtorm occurred in this county. 
Corn and otlier crops were i n  nisny places completely ruined. 

Williamsport, Lycorniug couii ty, Pennsylvania : on the after- 
noon of the 29th ;I hail storm of great severity visited tho west- 
ern part of this county. Hail fell in great qiiaiitities, and 
inany of the stones were as large as heu’s eggs. 

Hail w;t8 also reported to liave fallen in  the various states 
and territories on the following dates : 

Arkamas.-Little Rock, 10th. 
Colorado.-Pike’s Peak, 2d, 17th, 19th; Montrose, 12th. 
Connectimct.-NTew Haven, 18th j Southington, 29th. 
Dakntk-Webster, 2d j Bismarck, Fort Totten, and Port 

Illinois.-Pekin, 9th ; Windsor, 9th, 14th j Chicago, 13th. 
India~~a.-Logansport, 12th j Lafayette, 12th, 13th. 
Iowa.-Keokuk, 9th ; WeRt Uuion, 12th. 
Kumas.-Salina, 7th; Allison, 18th. 
Kentucky.-Louisville and Fraukfort, 14th. 
Maine.-Portland, 19th. 
blassachuclet~.-Heath,26th, 27th ; Edgartown and Princeton, 

Michigan.-Detroit a n d  Grand Haven, 13th. 
Mis~ouri.-Ceutral College, 13th. 
Montana.-Fort Assiuaboiue aud Helena, 4th. 
Nebrmka.-Valentine, 27th ; Hay Springs, 30th. 
Nevada.-Carson City, 16t11, 19th. 
New Jer8ey.-ReadhgtOn, 18th j Sandy Hook, 30th. 
New York.-,Pen11 Yan, 17th; White Plains and Factoryville, 

18th j Ithaca and Menand’s Station, 29th. 
Ohio.-North Lowisburg 7th ; Cincinnati, Yellow Spriugs, 

and Tiffin, 14th ; Cleveland, 13t11, 14th, 29th ; Columbus and 
Garretsville, 17th j Hiram, 17t11, 26th. 

Oregon.-Roseburg, 19th. 
PennayZvania.-Pittsburg, 17th j Wellsborough and E&,- 

brook, 17th, 26th. - 
South Carolina.-Ststeburg, 12th, 14th ; Spartauburg, 14th. 
I’enneesee.-Nashville, 10th ; Knoxville, loth,  14th ; AustiIi, 

13th. 
Ulah.--Frisco, 19th. 
Vermont.-Strafford. 18th. 

Yaks,  3d; Fort Meade, 6th. 

30th. 

Virginia.-University of Virginia, 8t,h, 23d; Dale Enter- 
prise, 14th. 25th ; Wytheville, Sth, 14th ; Chincoteague, 23d; 
Va.riet!: Mills, 27th. 

west Vir(lil~ia.-Clarksbnrg, 13th. 
Wib.conein.-Madison, loth, 11th , 19 th. 

SLEET. 

dates: 4th to 7th, 12th, 16th, 20tl1, 21st, 32d, 25tl1, 27th, 3 l ~ t ;  

R A I N  FROM A CLOIJDLESS SKY.  

Sleet occurred at Pike’s Peak, Colordo, on the followir1g 

;it Mount Washington, New Hampshire, 011 the 231. 

The observor at Louisville, Kentucky, states tliat “ou the 
27tll, ;it 12.30 a. in., the unusual phenomenon of rain from ;I 
cloudless sky was observed; light rain fell for ten  minutes.'^ 

TEMPERATURE OF WATER. 
Tlie following table shows the highest aut1 lowest tempera- 

tures of water observed at t l iu  several stations; the montl1ly 
ranges of water temperature; tho average depth at which the  
observations were made j and the mean temperature of t he  
air : 

Temperature of water f o r  July, 1886. - ~- -- . -_ - - ._ 

s Il l  tion. 

- -_ . - . .- _ _  .......... - . .  -- . .  

I)ufhlo, h’uw York ........................................... 
Cadnr Koye, E’lorldn ........... 

Clovelmd. 01110 ............................ 
Detrolt, hiiciliKaIl ........................ 
Dulutlt, n1innenota ............ 
hutport ,  Mnlne ................ 
Escaaabn, nlichlgnn ......................................... 
Gnlvuston, Toxna .............................................. 
3rnnd ltnven, nliclilgun ............ 

Observlrtions touiiiornrlly suspended. 
WINDS. 

The most frequent directious of the wind during July, 1886, 
are shown oil chart ii by tho arrow8 flying with the wind; they 
are ala0 given in the table of miscellaneous meteorological 
data. In tho Gulf Stabs and Florida the prevailing direc. 
tiou of the wind is from the south; in the south Atlantic 
states from t,he southwest. I n  all otlier districh it is v:iriable. 

* 

HIGH WINDS. 
[In iiriles per hour.] 

Wind-velocities of fifty or more miles por hour were recorded 
during the month, aa follows: 

Mount Washington, New Hampshire, 70, w., Gth; 82, w., 7th; 
64, nw., 8th j 59, nw., 10th ; 66, w., 11th ; 70, w. 12th j 55, se., 
14th; 66, se., 16th; 84, sw., 16th; 69, w., 19th; 50, w., 20th; 
69, nw.,  22d; 68, nw., 2Yd ; 65, nw., 24th j 60, nw., 27th ; 60, 
w., 29th; 62, w., 30th. 

Pike’s Peak, Colorado, 61, w., 1st. 
Naehville, Tennessee, 75, nw., 10th. 
Key West, Florida, 62, sw., 18th. 
Fort Elliott, Texas, 64, uw., 19th. 
Fort Assiuaboiue, Montana, 59, w., 26th. 
Sandy Hook, Now Jersey, 72, nw., 30th. 


